
I

PLATE 6
STREET LAMP INSTALLATION, SHOWING SCROLL REVERSED

TO OBTAIN REQUIRED CLEARANCES

Vertical runs of street lighting circuits or supply
services of less than 750 volls may be made
in paired wire or multiple conductor cable on
pins and insulators located as shown on
Plate 16. (Part 2·Secl. 4 (d) 2.1)

"--Supply Crossarm

----Supply Secondary Rack

lamp brackets and their metal parts shall be confined
to the half of the pole circumference nearer the
lamp, except lhat where the uSe of lag screws is
impracticable they may be attached by means of
bolls passing tbrough tbe pole.

(Pall 2·Sect. 7(3):2)lamp brae.ket scrolls or braces should preferably
be reversible, so that they may be installed
either above or below the horizontal member in
order to obtain greatest practicable clearance
from communication attachments. ____

(Part 2·Sect. 7(3)3) -...........

Vertical run held taut approximately 5
inches Irom the pole suriace and without
splices from ihe supply space to the
luminaire. (Part 2·Sect. 4 (dl 2.1)

lurninaire designed and
inSUlated in accordance with "f
Part 1· Sect. 7 Ib)1~

lam~p,d,leaYd"';ln"sta"'II"'ed"'and)~ "-"'"-'~communication Cable
insulated in accordance wilh

Part 1· Sects. 7 Ib) 2
and 4 Id) 3.

-Commullication
At least 11 Incbes wber. Cable Terminal
practicable, but in all cases
at least 4 inches.

(Part 2·Secf. Z(f))

STREET SIDE FIELD SIDE
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PLATE 7
S1'REET LAMP INSTALLATION, SHOWING VERTICAL RUN MADE

DIRECTLY FROM END OF SUPPLY CROSSARM

~=IX":j @J ~~==:J
'--Supply Crossarm

Paired wire or multiple conductor
cable.

(Part Z·Sects. 4 (d).2.2 and 7 (bl 2)

,_f---Supply Secondary Rack

A

Communication Cable Terminal

Vertical run shall clear the end
of any communication crossarm
by at least 12 inches.

(Part 2-Sect. 41dl2.22)
At least

40 inches

j~_-=====::;;;f-;;r; (Port 2·[. 2'" )

_ 4 ")

Separation between vertical run / /Communication Cable
and drop wire shall be at least
6 inches.

(Part l-Sec/. 4 (dl 2.22)

Insulator in accordance
with Part 2· Sect.
4 (dJ 2.23

Vertical run shall be held taut
and securely attached at both
ends to suitable brackets and
insulators.

(Part 2·Sect. 4(d) 2.2)

~'YUYS=
Luminaire designed and

insulated in' accordance
with Part 2· Sect. 7 (bl 1.

At least
40 inches

(Part ,-Sect, 4 (dJ2.22)
(

Communication bridle wire rings shall be at least
2 inches from. any metal parts of {amp brackets.

Where necessary, .this clearance may be secured by

JT locating the terminal below the bracket.
(Part 2-Sect. 2(lJ)

l~At least 12 inches where practicable, but i/1

J
all cases at least 4' inches. .-

(Part '·Sect. 2{l)

lamp bracket scrolls or braces -should preferably be
reversible, so that they may be ins!al1ed either abol/e
or below the horizontal member in order to obtain
'greatest practicable clearance from communication
attachments. (Part 2· Sect. 7.<a) 3)

STREET SIDE FIELD SIDE

Dimension Voltage of Supply
Circuit Concerned

Minimum Clearances
(Inches)

0·7500 40
A 750·7500 48

Over 7500 72
(Part 2·Secl. 2 le)
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PLATE 8
ALLEY CONSTRUCTION, SHOWING VERTICAL RUN OF SUPPLY SECONDARY

CONDUCTORS ATTACHED DIRECTLY TO THE POLE SURFACE

- Supply Secondary Rack

Communication Drop Wire>--

Supply Crossarm

Vertical run attached direcUy to the pole surface by
means of pipe straps lined with a suitable
bushing, or otherwise supported as may be agreed
upon, to avoid abrasion. ------- . I

(Part 2·Secl. 4 (d) 1.2) ________...l....-;(,

Secondary supply condudors 01 not more Ihan 300 I.
volts to ground in specially. insulated multiple~::::::-:-.:~-~-_------:;.::
conductor cable. At least ---r At least

(Part 2· Sect. 4(d) L2) 40 inches L-- 2 feet

(P,rt 2-$,,1. 2"l (P,rt 2·S"1. 41d11.2)

;;/...
Communication Cable '.~"'"

-~ "'--Separation between vertical run and through bolt and
Communication cables shall where practicable be / ~ washer shall be one· eighth of the pole circumference

placed on the field side of the pole, except if practicaq!e, but in all cases at least 2 inches.
that in alleys where poles are located close to (Part Z-Sect. 4(b})
buildings they may be placed on the alley side.

(Part 2·Sect. 5)

Communication
Cable Terminal

T
At least.
2 foet

(Part 2·Sect. 4(d)l.l)

....L....-:
ALLEY SIDE FIELD SIDE
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PLATE 9
LOCATION OF SUPPLY APPARATUS BELOW COMMUNICATION ATTACHMENTS,

SHOWING ARRANGEMENT OF ATTACHMENTS AND POLE STEPPING

Communication
Cable Terminal

f
At least

40 inchesJ?;' 4 (d)L1)

.__L Communication Drop Wire

-Communication Cable

Supply Secondary Rack---fOl I
Il-!_~

Separalion between vertical run and through bolt and
washer shall be one· eighth of the pole
circumference if practicable, but in all cases at
least 2 inches.

(Palt 2·Sec\. 4(b»

Vertical supply conductors with an insulating covering
such as wood molding or fibre conduit.

(Part 2·Sect. 4 ldl 1.1) .

..
Supply apparatus such as regulators, lightning arresters,

switches, pot· heads, etc., shall preferably be located
above communication attachments. Where below,
they shall be mounted outside of the climbing space
with all exposed metal parts efiectively grounded or
suitably covered or protected from accidental contac!, 01.
and where practicable shall be mounted on the
street side of the pole.

(Part I·Sect. 2)

Insulating covering shaH extend from the lowest
point 01 the vertical run up to at least 40
illches above the highest communication
attachment. (P3rt 2-Secl. 4(d) 1.1)

first permanent ........+-""°Tl
Metal Step"------- I

(hIt I-Sec!. 7(3})

6 ft. 6 in.

STREET SIDE
Wood BlilCk---+-©n

(Part 1· Sect. 7lb»

3 It) 6 in.
FiELD SiDE
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SUPPLY CABLE CARRIED
VERTICALLY THROUGH

COMMUNICATION ATIACHMENTS

PLATE 10
COMMUNICATION CABLE CARRIED

VERTICALLY THROUGH
TROLLEY ATTACHMENTS

Trolley Crossarm

AI leasl
40 inches

(Part 2·Sect. 4 (0)

Communication
V Cable

o @] 0

At least
30 inches

(Pari 2·Sed. 5 (3) ~

t~'1 L

(Part 2·Sect. 4 (d) l.l)

Vertical supply cables covered with wood molding or
tibre conduit, or effectively grounded metal pipe,
located as shown on Plate 16.

This insulating covering or metal pipe may be omitted
if the vertical cables have an effectively grounded
lead sheath, except that insulating covering must be
provided if there are any trolley attachments on the
pole.

~-Communication Cable

~£tC:+----- End of covering on vertical fun.~

AI leasl
40 inches

(Part 2·$ed. 4 (d) 1.1)

Supply Cables

I
I
I
I,

.:
-'oj

At least
8 leel

(ParIZ·Sect. 4(Cl)

VertiC<ll communication cable with an
insulating covering, such as wood
molding or fibre conduit, where it
passes troHey feeders.

(Part 2·Sect 4(/J I)

L---'--- This iron pipe, or other mechanical protection, may be
omitted for.

1. Armored cables.
2. Metal sheathed cables in rural districts.

(Part 2· Sect. 4 (e) )

AI leas!
8 leet

(Part 2·Sect. 4 (e))

STREET SIDESTREET SIDE : :
FIELD SIDE FIELD SIDE

_----'-...l...l-_L
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PLATE 11
SHOWING TROLLEY BRACKET CONSTRUCTION

e- el S S 6 ®J

Communication crossarms\

1i:: tJ 5

Commllnication

Astrain insulator shall be placed oil
each side of the trolley contact conductor
support. (Part 2·Sett. 8(b))

Communication bridle wire rings
shall be at least 2 inches from any
metal parts of trolley brackets.

(Pari 2· Sect. 2(f] )

Communication Drop WireSy~_

--- At least
24 inches

O
AI least

At least 12 inches where practicable, J 12 Inches 60 Inches where
but in all cases at feast 4 inches.______.T11 - (Parl2 SeCl 2/0) practICable, and

(Parl2·Sect 2(1) rr- ~ In all cases at-r- I least 40 Inches
At least (Pari 2 Sect 2(g I )

40 inChes·--:r
(P,,' 2_S"~"''''

J~ I I k-\---L---'--
"SLl'J-r7~Tro~eY brackets shall not enc.de the

j'l::========CI=======I=:01 A pole. They shall be restricted to the
, 0 half of the pole toward' the contact
-~~51~€~o<lE~~.jJ==~~~- - conductor, except that they may be

fastened by means of bolts passing
through the pole.

(Patt l·Sec!. 8(81)

At least 30 inches
between trolley feeders

(Pall 2-Sect. 6(al)

STREET SIDE FIELD SIDE
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PLATE 12
SHOWING TROLLEY OR STREET LAMP SPAN WIRE CONSTRUCTION

C:~=L;:=@:::j~~=~'-IClC:=1:jJt::=:@=!
Com""""',,,:-~7 V

At least
12 inches

(Part 2·Sec!. 2 (I)

Span wires shall not encircle the pofe,
and shall be attached by means of
bolts passing through the pole.

(Part 2·Seets. 7 (a) 1 and 8 (31 )

Communication Cable Terminal

Communication Drop Wire_:>.:.:>.__.~4~r.~.~_._~~_

j
",,,,_, Communication Cable

At least
24 indIes

(Part 2·Sect. 2{l)

I
Communication bridle wire rings shall be at

least 2 inches from span wires and associated
through bolls. Where necessary this clearance
may be secured by locating the terminal below
the span wire.

(Part z·Sec\. 2m)

At least 12 inches where practicable,
but in alt cases at least 4 inches. __

(Part Z·Sed. 2(11)

-'"
Span Wire~ ~\~

-----""~\--- .Strain Insulator
(Part 2-Sects. 7 (b) 3.1 and a(bl)

STREET SIDE FIELD SIDE
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PLATE 13
SHOWING CLIMBING SPACE THROUGH COMMUNICATION DROP WIRES

Communication Cable
~~~~~~~~§-::::::: '::

\--Communication
\ Drop Wire

~,,

1=:-
I--
I
I
I
I
I
I

g I
1;; I
l! I

'" I

I i

Communication Cable

Climhing Space
(Part 2·$ects. 6 (3nnd (e»

(Supply Vertical
\ Run

Communication
--.-"

Drop Wire

\
\

Separation between vertical run, including ....
staples or other devices used in fastening \
it to the pole, and communication drive
hook shall be one· eighth 01 Ihe pole
circumfereflce where practicable, but in ____
all cases at least 2 inches measured
in any direction.

(Part2·$ect,4Ib» ~
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PLATE 14
SHOWING CONSTRUCTION WITH SUPPLY CABLE

---­Supply cable carried 011

ellectively grounded::.---_=;:=::_lI!!1""·....'
suspenSion slrand.-

At least
40 inches

(pari 2·Secl. 2 (el )

(
Communication
Drop Wire

~-- Communication Cable

STREET SIDE

\\.
n_-Communicationu Cable Terminal

34
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PLATE 15
SHOWING COMMUNICATION CABLE BETWEEN SUPPLY ATIACHMENTS

AND TROLLEY FEEDERS

(~~~~~~
Supply Crossarm

Supply Secondary
Rack --

At least
40 inches

(Pari 2·Secl. 2 (e) )

Communication Drop Wire\_~.r-k~~N;1=---~

~,-- +--lir-Communication Cable

STREET SIDE

Communication
Cable Terminal

60 inches where
practicable, and in all I

cases at least 40 inches.
(Part 2· Sect. 2 rgl )

At least
40 inches

(Part 2·Sect. 2(,»

I
LC----------

--'-~..,1I1 I ~l 3~t i~eCa~~s
~_ (Part 2·Sect. 6ra»-F"'-Tm., C..",
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PLATE 16
LOCATION OF VERTICAL RUNS

Supply grounding conductor
covered with wood molding.

(Pari 2-$ect. 4 (e))STREET SIDE

::::-t'''''-------

,,===J~~~~;rL=::::::----;;;;;;; Communication

" ." ij ': ,:-/ Cable Terminal
~ /
K~1 -..-...,'i :: ~~~~'.-. ir~j
: : c:~:· .~:(';;), :
I I ~...~~.. "\.
I , r~'''', ,, ,, ,
, ,, ,, ,

Vertical supply cable or conductors
covered or enclosed.~

(Part 2·Sect. 4 (dll.l)

Pole Step --=:::;=={

Cammunica'tion grounding
conductor covered with ________
wood molding. _____ ql ~

@, ', :, ,, ,, ,
, ,

Approximately 5 inches. "I &:J: :
(ParI2Sect4IdJ21) ~,e.::, ', '

r-----~~,

L.) i 45° where practicable, but in no
<:'.1.-:-.[':" "i{~...-~ ! case shall vertical runs have

:(~L: : a clearance of less than 2 inches
<:;:::It.::~l~J : from the nearest metal part of the

r" -... eQ.uipment of another utility.
L. J (Palt 2-Sect. 4(bl)

~t~

1\, ', ', ,

,

~ Vertical communication cable
covered or enclosed.

(Part 2·Sec!. AWl)

STREET SIDE
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PLATE 17
TYPICAL SIGNAL LIGHT INSTALLATIONS

/:,:Co~~ntcatlon Drop Wire

~
~aIPiPe

, r:c-...
@) SIgnal llghtmg CIrcuits

71
on Crossarm or
Secondary Rack

}«,. ,."'. "",. !'J~

~~;iiJ _
g-r,'"

/Communicalion Cable

Lamp SlJpported by metal pipe strapped
to the pole and cOllered with insulating

~
overing exlending 10 the base 01 the

lamp.

At least 20 inChes I-: I /At least 16 inches
(PartZ·Sect. 2 (f)) ~rit/-j (Part 2·$ect. 6(a})

/c=±:::JI~~~t:··=:::::'::::":::1
Communication Crossarm

lower end of metal PiPe~

At leasl 2 inches between the
vertical run and the washer.

(Pari 2·$ect. 4 (b})

Vertical run covered with inSulating/1
covering such as wood molding
or fibre conduit.

(ParI 2·Sect. 4 (dl Ll)

At least At least
16 inches 40 inches

;
Communication (Part 2.See!. 6 (oJ) (Part 2·$ec\. 2 (el)

Cable Terminal ~-'1 I
ICe=1I=~.:::~.::f;=i'" t=:=:t:'-=:::::'::J

Communication
Crossarm

Insulating covering shall extend to
meet the mechanical protection
provided for 8 feel above ground.

(Part 2·$ed. 4 (dl 1.1)

"---- ."
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PLATE 18
USE OF STRAIN INSULATORS IN UNGROUNDED GUYS

Strain Insulators

, .____Guys (nol parallel 10 line) shall clear supply line
,;:" " conductors att.ched 10 the same pole by al least

~~~~~ 6 i",hes plus 0.4 inch for each 1000 volts in
excess of 7500 volts.

(Part 2· Sec!. 9(bj 2)

Communication Cable-~'~

Supply Crossarms

Guys shall if practicable clear communication
cables or line conductors by at least 6 inches

(Part l·Sec/. 9 (b) 2)

This insulator may be omitted if the point
of attachment to the stub is more than 8
feet above ground.

s~ """
This insulator may be omitted if guy is nol carried

over, or under overhead supply conductors of more
than 300 volts to ground (other than those on
Ihe guyed poie.)

(Part 2·Secl.lO/c)

,~6 leello 8 reel
M=:":"""-1.(~ (Part 2·5ect. 10 re})

~UPpIY Crossarm

Communication
Crossarm

8 feel 10 10 feel
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PLATE 19
TYPICAL POLE TOP EXTENSION FIXTURES

TYPE 1

Supply Secondary Rack--~~
~_~t:~,1 At least__________~ p). 'I

~~~.~~'//~,4~;~c,he:'b))
At least r I L:x

24 inches-- ~

(Part 4·Secl. 4(h)) I~ t- One supply crossarm, or two supply crossarms
bolted ·together, depending upon the supply

~t: : service wire load. '

~'>;~~--<: \\--.4~ ~
/ >-'i;'r""i- 0 /"At ,least~ /'~"1~'Z, ",/' /'

16 IOches '~IO?-<:~'> ~/". ,-,,," ff~~ COmm"";,'oo Cro,"OO

TYPE 2

~~_ "",Sueply Secondary Racks
~fj,\~ )
~~~~.,/

At least IIII~
40 inches I "l.l\ ,-

(ParI4·SecL 4{bl) .l-! S I
I /" Upp Y At least

R"Y / Crossarms 24 inches~,t y;."."",
~~~~75--i3_/ y\../ f'----~~$-AI least ~

16 inches ' ".,'" ~
(Pal' l·Secl. 6I'}) \Communication Crossarm

Notes:
Type 2 extension fi,tures should be used only where Type 1 li,tures will not provide at least a 24 inch clearance between

the supply service wires and the communication conductor on the end pin.
Where fi,!ures having a metal upright member are used, the supply service wires shall be supported on wooo crossarms.

( Pal' 4· Secl. 4)
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JOINT USE OF POLES
IN RURAL AREAS

-

A Report of the Joint Subcommittee on Joint Use of Poles for ~ural Power and

Telephone Circuits Edison Electric Institute and Bell Telephone System

Summary

This is a final report of the Joint Subcommittee on Joint Use of
Poles for Rural Power and Telephone Circuits. The first report
consisted of a preliminary issue of Part 5 "Special Considera~

tions for Long Span Joint Use" of the Joint Pole Practices. This
report reviews the factors concerned in the relative economies of
joint construction vs. separate power and telephone line con~

struction in sparsely settled rural areas and makes recommenda­
tions concerning further ioiot work on rural joint use matters.

) .. \

October 1951

Copies of this report may be obtained by Power Companies from the Edison Electric ll'oStitute,
420 le)(ington Avenue, New York 17, N. Y. ,Publication 51·19) and by Associated Bell Companies from the

Deportment of Operation and Engineering of the American relephone and Telegraph Company,
195 Broadway, New York 7, N., Y.
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JOINT USE OF POLES IN RURAL AREAS

Under date of October 29, 1945, the Joint Committee on Plant Co­
ordination issued a report covering the construction and maintenance of jointly
used pole lines carrying supply and communica.tion circuits which was designated
as .. Joint Pole Practices." These Practices are divided into four parts intended
for application under the various conditions which obtain generq.lly in urban and
suburban areas. Because of limited experience it was not practicable to include
in the Joint Pole Practices requirements covering long span joint use such as
obtains in rural areas. Provisions were, therefore, made for a Part 5 which
could be added later to cover the clearance and other requirements involved in
such joint use.

Early in 1946, the Subcommittee on Joint Use of Poles for Rural
Power and Telephone Circuits was formed and instructed to study the factors
involved in the joint use of poles for rural power and telephone circuits including
the guidance of trial installations with the objective of developing:

(a) Suitable specifications for the construction of long
span joint use.

(b) The economies of rural joint use as compared with
separate lines.

(c) Sound and equitable principles and practices for
guidance in negotiating administrative and contractual
relations.

These instructions also included application of available methods of inductive co­
ordination and electrical protection on the power and telephone circuits.

Specifications

Under date of April 10, 1946, the Subcommittee on Joint Use of Poles
for Rural Power and Telephone Circuits submitted tentative specifications for long
span joint construction. These specifications were prepared in the form of Part 5
of the Joint Pole Practices and were intended to be used in combination with such
of the other requirements of the Joint Pole Practices as apply.

In line with the recommendations of the Subcorrlmittee, the Joint Com­
mittee on Plant Coordination issued Part 5 for field trial On May 6, 1946, and
copies were sent to Member Companies of the Edison Electric Institute and Associ­
ated Companies of the Bell Telephone System.

1,
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Basic Considerations

In its studies of long span joint use} the SubcoITlmittee has found it
convenient to group the factors concerned under three headings} namely, Structural
Coordination 1 Electrical Protection and Inductive Coordination.

Structural Coordination

The important factors involving Structural Coordination in long span
joint use are:

1. Separations between power and telephone wires at the pole
and in the span.

2. Clearances of power and telephone wires above highways
and above ground along highways and over ways generally.

3. Pole sizes to provide required strengths and wire clearances.

Minimum requirements covering these factors are contained in Part
2 of the 5th (Current) Edition of the National Electrical Safety Code. Joint use has
been employed in urban and suburban areas for many years, and patterns of joint
use have been developed which have proven generally satisfactory in such areas.
With the development of relatively small, high strength power wires, the construc­
tion of power lines in span lengths 2 to 5 times longer than those normally used in
urban areas, became practicable. Also, the development of improved high strength
telephone wires made practicable the construction of correspondingly long span
open wire telephone lines. Joint use with such wires in long spans was not con­
templated in Part 2 of the Current Edition of the National Electrical Safety Code
and the need of guides, particularly concerning separations between power and
telephone wires at the pole and in the span, was indicated. Part 5 of/the Joint
Pole Practices referred to above, was intended for this purpose.

Electrical Protection

Previous to 1930 a large percentage of power distribution circuits
involved i,n joint use ranged between 2300 and 4800 volts and adequate practices
for such joint use had been developed based On experience. However, the situation
was less clear where higher distribution voltages were involved, and the Joint Sub­
committee On Development and Research consequently undertook a study of the
problem, the results of which were given in Provisional Report 19, entitled" Joint
Use of Poles - Telephone Circuits and 6.6 and 13.2 Kv Power Circuits - Safety
Features." Out of these studies there developed the .following basic concepts
which facilitated the extension of joint use with power circuits in higher voltage
categories.

2.



1. Protection of telephone plant in joint use requires
coordination of protective devices in both the power
and telephone circuits.

2. Such coordination consists in essence of provision for
positive deenergization of the power circuit in case of
fault to ground. and limitation of the voltages on the
telephone plant in case of accidental contact to the
range of safe operating characteristics of telephone
protective equipment.. On open wire telephone; circuits
this involves the use of auxiliary protectors associated
with telephone line wires which will (a) limit the voltage
at the telephone station to the protective equipment
operating range and (b) provide for impedance to ground
low enough and with current carrying capacity high enough
to assure the operation of power protective equipment in
the event of accidental contact. On telephone cable and
associated drop wire, the effective grounding of the tele­
phone cable sheath -- in SOITle cases bonding the sheath
to the multi-grounded neutral of the power system
provides suitable litnitation of impressed voltage.

The auxiliary protector used on open wire telephone circuits where
exposed to contact with higher voltage conductors, has been standardized and is
known as the 99A protector. It consists of three carbon cylinders, each about 5/8
inch in diameter, and 1/2 inch long, inclosed in a mounting suitable for attachment
to a pole or telephone crossarm. The carbon cylinders are spaced to give approxi­
mately 3000-volt gaps. Two of the cylinders are connected to the wires of the tele­
phone circuit concerned and the third is grounded, where practicable to a grounding
wire which is also connected to the mUlti-grounded neutral of the power system.

These methods of protection, developed primarily for application to
joint use in urban and suburban areas, are equally applicable to joint use in rural
areas where higher voltage multi-grounded neutral distribution circuits are em­
ployed. In rural areas, however, where telephone circuits may be involved in
considerable lengths of joint use, the matter of electric or magnetic induced
voltages on telephone wires may be of importance. To take care of this problem,
there has been developed a drainage protector for Use on open wire telephone
circuits. This device is in two forms, one consisting of a resistor in series with
a capacitor and the other of a reactor in series with a capacitor, the combination
t,uned to 60 cycles. Since these drainage devices are connected between each wire
of a telephone circuit and ground, it is important that their bridging impedance be
high so as not to cause high telephone transmission losses and low as regards
impedance to ground, so as to liITlit induced voltages to ground. The device with
resistors is known as the l04A telephone protector and the one with reactors is

3.



known as the 108A telephone protector. The 104A is designed for electric induction
only; the IOBA, while designed primarily for electric induction, is also effective
for magnetic induction if the impedance of the line to which it is connected is rela­
tively high.

In urban and suburban areas, joint use largely involves telephone
cables and relatively short extensions of open wire. Where these open wire ex­
tensions are joint with higher voltages. 99A protectors are usually employed but
drainage protectors are seldom required. In rural areas, where open wire tele­
phone circuits are usually relatively long, both types of protectors are indicated
where higher voltage power circuits are involved. Where the puwer circuit
operates at less than 3000 volts to ground. 99A protectors are not applicable but
drainage protectors may be indicated.

Inductive Coordination

The principal problem of inductive coordination in rural joint use
involves "'noise induction" in open wire telephone circuits. Studies in this con­
nection indicate the importance of the following:

1. That the power circuits concerned have reasonably
low values of harmonics.

·2. That the telephone circuits be well balanced as regards
impedance to ground and that they be adequately trans­
posed throughout the extent of joint use and other parallel
construction.

Well balanced telephone equipment both at telephone central offices
and at telephone stations are indicated where rural power and telephone circuits
operate in the saIne territory in joint use or in parallel construction. A system
of telephone circuit transpositions, known as the R System, has been developed
which is applicable to open wire telephone circuits in either paralleling construc­
tion or joint use and has been fOWld to be effective when employed in combination
with well balanced equipment at the central office and at subscriber stations as
referred to above. With this system. of telephone transpositions, each telephone
circuit is transposed at alternate poles if long span construction is used; with
short span construction transpositions are made at about the satne linear intervals,
rather than at al~ernate poles. Where two or more circuits are involved, the
transposition locations are staggered to minimize telephone cross-talk induction.
An important feature of the system is the use of a tandem-type transposition
bracket.

Trial Installations

During 1946, a number of trial installations of long span higher
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voltage rural joint use were constructed. Data on five of these installations, three
in the light and medium loading districts and two in the heavy loading district, were
made the subject of a paper on Joint Use of Pole Lines for Rural Services present­
ed at the 1947 Winter meeting of the American Institute of Electrical Engineers by
Messrs J W Campbell of the American Telephone and Telegraph Company, L W
Hill of the Carolina Telephone and Telegraph Company, L M Moore of the Rural
Electrification Administration and H J Scholz of the Commonwealth and Southern
Corporation. (Transactions of the American Institute of Electrical Engineers,
Vol. 66, pp 519-524, 1947.) This paper described the means employed in the five
installations for the coordination of construction, electrical protection and induction
and gave the results of noise measurements on the telephone c'!.rcuits in each in­
stance. This paper indicated that the trials made up to that time had demonstrated
the feasibility of higher voltage long span joint use in rural areas.

In many locations throughout the country, particularly surrounding
larger cities, joint use has extended into rural areas with the same pattern of
construction and the saITle power system voltage as eInployed in the urban areas.
In mOre thinly populated rural areas, long span higher vottage joint use has been
constructed in many instances. It is estimated that at present there are of the
order of 2,000,000 poles jointly used in rural areas in the United States and that
about 300,000 of these involve joint use of the long span higher voltage tfPe.

Economies of Rural Joint Use as Compared with Separate Lines

In its studies of the relative economies of rural joint lines as com­
pared with separate lines, the Subcommittee has confined its considerations
primarily to situations such as obtain in thinly settled rural areas where higher
voltage power circuits, long spans and long open wire telephone circuits are
indicated. In considering the costs of joint lines as compared with separate lines
in such situations, certain elements of cost are involved which are not present in
the same degree in urban types of joint use. The procedure has, therefore, been
to investigate the cost of separate rural power and telephone lines including in
each case the cost of poles in place, the cost of rights-of-way, initial clearing,
recurrent trimming, and added costs such as are involved where the lines cross
each other. On joint lines there have been included the costs of poles in place,
rights-of-way, initial clearing, recurrent trimming and additional electrical
protection. For situations in which joint use is established on existing rural power
lines there has also been included in the joint line costs, the added cost to the
Telephone Company of stringing wire under energized power wires and the added
cost of rearrangement of power facilities, added poles and pole replacements.
Thus the effort has been to compare the over-all costs of separate rural power
and telephone pole lines with the over-all costs of joint pate lines in the same
territory.

These cost items vary considerably depending on the circumstances
which obtain in different territories. For example, initial clearing and recurrent
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trimming costs may be high in some localities and low in others. The cost of poles
in place vary considerably in different parts of the country. In general, however,
the factors which cause these variations apply to the lines built separately by the
Power and Telephone Companies and to joint lines.

In addition to the factors reviewed above and to which dollar values
can be assigned, there are also certain other items, important in the consideration
of joint versus separate lines, but to which it is not practicable to assign dollar
values.

In its studies of relative economies the Subcommittee 'has been guided
by. the following factors.

1. So far as the inductive influence of the power system and
the inductive susceptiveness of the telephone system are
concerned, these would equate to the same problem in
joint use as in parallel construction on the opposite side
of the highway. Therefore, joint use as of itself would
not a;dd to the cost of inductive coordination in joint
construction.

2. As regards electrical protection, since the protective
devices usually employed on the rural power system
provide for de-energization at times of ground faults,
and since the protective devices designed for use on
telephone circuits result in ground irnpedances such as
are usually employed by power companies in this COn­

nection, no additional expense on the power system
pertinent to joint use would be involved. On the telephone
system there would be involved the expense of a greater
number of 99A protectors and drainage protectors than
would be required for separate lines.

3. In constructing lines in rural areas there are usually
involved rights-of-way, initial clearing and subsequent
trimming costs. These costs would be applicable to
separate lines and to joint lines.

4. In establishing new separate rural power and telephone
lines, crossings of the two lines are involved at intervals,
as for example at cross roads, service drops, etc. A
certain amount of expense would be involved to provide
the required strengths, clearances and electrical protec­
tion at many of these crossings. Such expense, assumed
paid by the second comer, would be chargeabie to the cost
of separate lines.
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5. The joint lines has been assumed to be a line suitable for
both services without regard to height or class of poles,
Le., no normal joint pole. .

6. In establishing joint use on existing lines, some rearrange­
ment of e::d~ting facilities, replacement of poles, and pro­
vision of additional poles may be required. Such expense
would be chargeable to the cost of the joInt line.

7. The stringing of telephone wires under energI,:;ed power
conductors requires particular care to prevent contacts
between the telephone wires and energized power wires
which add to the cost of stringing telephone wires. In
building new joint use lines, the work could be so plann~d

as to avoid this added expense in connection with the tele­
phone wires to be installed initially.

8.· Since the number of poles per mile used by power and
telephone companies on their normal separate line con­
struction may differ, and since m.any of the cost items
mentioned in the preceding can best be compared on a
unit length of line basis, it is convenient to make cost com­
parisons on the basis of annual charges per mile. This
permits the direct inclusion in the comparison of the
annual cost of recurrent trimming where this item is of
importance.

9. There is likely to be more costly damage and greater delay
in clearing trouble due to storms when power and telephone
wires are attached to the same poles. However, it was not
practicable to arrive at a suitable valuation of this item.

With these factors considered, the studies of the Subcommittee have
led to the conclusion that, in general, joint use in sparsely settled rural areas may
offer opportunities for dollar economies. These opportunities for dollar economies
are. of course, greatest where new joint lines are constructed. Where existing
power lines are to be rearranged for joint use opportunities for dollar economies
will be considerably reduced. Where existing rural telephone lines or existing
rural power and telephone lines are involved, joint use, in general, offers no
dollar economies but in some instances, may be the best engineering solution to
specific problems.

Joint Use Arrangements in Rural Areas

The EEl-Bell System "Principles and Practices for the Joint Use of
Wood Poles by Supply and Corrununication Companies" as issued by the Joint
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General Committee in 1926 and reissued without change in 1945, has formed the
basis for a large percentage of the more than 300 joint use agreements now in
effect between power and telephone companies in the United States. These agre.z­
ments have established general patterns as to form which are adaptable to the
conditions obtaining prhnarily in urban and suburban areas. As affecting thinly
settled rural areas, a sufficient number of agreements have not so far been
executed to establish a general pattern for such specific joint use. However, it
is believed that the first sentence of item 2 of the EEl-Bell System Practices
referred to above should form a reasonable basis for joint use arrangements in
rural areas. This sentence is as follows: "Joint Use Agreement should prefer­
ably be of a type under which each of the parties shares equitably in the cost of
joint poles."

Recomm.endations

In cOITlpleting its assignments, the Subcommittee makes the following
recommendations:

1. That this report be issued to the power and telephone
companies as a Subcommittee Report.

2. That consideration be given to combining trial Part 5
covering long span joint construction, with the Joint
Pole ?ractices and that in this connection, considera­
tion also be given to such of the recommendations
contained in Provisional Report No. 32 of the Joint
Subcommittee on Development and Research entitled
"Factors Which Influence Pole Height in the Rural
Joint Use of Poles" as are mutually acceptable.

3. That work be continued through appropriate channels
with the objective of promoting safety and economy in
joint use.
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PLANNING
AT&T asp SYSTEMS

Section 2

PLANNING

AT&T asp SYSTEMS

OUlside Plant (OSP) Systems capability is represenled by the global
pipeline diagram on the next page. This global pipeline includes the following
types of networks:

• Intercity or lnlerlata - Long dislance fiber optic networks for high-speed
information transport between cities

• Interoffice - Intercity junction networks that connect central offices and
local exchanges

• Local Exchange - Loop distribution networks. which provide homes
and businesses with access to communications services.

These networks may be adapted for the following applications:

• Cable Television

• Metropolitan Area Networks

• Local Area Networks

• Intelligent Vehicle Highway Systems

• Cellular

• Rings

• Private Networks.
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RADIO

UNDERSEA
FIBER

CITY "6"

INTER
OFFICE

R8M RINGS
RISto MANS

BY-PASS

BUS.

LANS

~. CAMPUS
oLC GOVT.·M1LiTARY

IVHS

OSP Capability. The Global Pipeline

2·2 AT&T Outside Plant Engineering Handbook, August 1994



PLANNING
LOCAL EXCHANGE PLANNING

LOCAL EXCHANGE PLANNING

Planning in the Local Exchange begins with a Geographic Model. There
are two systems (segments):

• Primary System (Feeder)

• Secondary System (Distribution).

Following are two examples of geographic models showing Primary and
Secondary Systems. Notice that there can be multiple Secondary Systems led
from a selVing switch.

SECONDARY SYSTEM

2.7km

Geographic Model- Primary System

AT&T Outside Plant Engineering Handbook, August 1994 2·3
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The dimensions and density of the Secondary System models may vary
due to the characteristics of the geographic area. For exampie, a Secondary
System model can be further subdivided into four smaller segments if required
for high density. This is indicated in the example by Roman Numerals I - IV.

SWITCH _PRIMARY--.
SYSTEM

/
SECONDARY

SYSTEM

AREA =364.5ha
a =3.65 km 2

SECONDARY
SYSTEM

DENSITY:I HIGHI LOW

Subscribers 3000 1000

IV

SECONDARY
SYSTEM

/

-

2·4

Geographic Model· Secondary System
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Primary System Transport options include:

• Copper

• Conditioned Copper

• Fiber

• Radio.

Secondary System Transport options include:

• Copper

• Digital Loop Carrier/Remote Integrated Services Line Unit (RISLU) +
Copper

• Fiber (Passive Optical Network [paN 60/PON 4])

• Fiber/Coax

• Wireless.

Transport selection is based on the following considerations:

• Customer Requirements

• Distance and Densily

• Proposed Location (topography, accessibility)

• Voice Service and Video Decision Tree (Community Antenna Television
[CATV])

• Cost Models.

A diagram showing the Primary and Secondary System Transport options is
shown on the next page.
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SECONDARYSYSTEM

• COPPER

• CONOITIONED
COPPER

• FIBER

• RADIO

PRIMARYSYSTEM

Transport Options

• COPPER

• RISLU OR OLC
AND COPPER

• FIBER ( PON 60 )

• FIBER(PON4) .

• FIBER/COAX

• WIRELESS
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Model Comparisons

Cost Model comparisons are made including:

• Classic Copper both in Primary and Secondary Areas

• 'A mix of copper and fiber using RISLU or Optical Loop Carrier (OLC)
2000

• A paN Network using Optical Network Unit (ONU) 60

• A paN Network using ONU 4

• Fiber/Coax.

Cost Parameters PON
PON 60 System:

• Cost of concentrated 2 Mb/s (V5.2) on host

• Cost of Optical Line Terminals (OLTs) and ONU 60 inclusive of
installation and local powering of ONUs

• Cost of optical cables in Primary and Secondary areas inclusive of
trenching, installation, asp material, and 1:3 splitters

• Cost of Secondary copper cable inclusive of trenching and asp material

.• Installation of OSP.

PON 4 System:

• Cost of concentrated 2 Mb/s (V5.2) on host

• Cost 01 OlTs and ONU 4 Inclusive 01 installation and centralized
powering of ONUs 4

• Cost of optical cables in Primary and Secondary areas inclusive of
trenching, installation, OSP material, and 1:32 splitters

• Cost of Secondary copper cable inclusive of trenching and asp material

• Installation of aSP.

Note: For centralized powering of the ONUs, a combined fiber/copper cable
was used.

AT&T Outside Plant Engineering Handbook, August 1994 2-7
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LOCAL EXCHANGE ARCHITECTURE

Examples of loop architectures Include:

• Classic Copper

• Conditioned Copper Primary + DLC Copper Secondary

• Fiber Primary + DLC Copper Secondary

• Fiber Primary + RISLU Copper Secondary

• Fiber to the Curb

Active Double Star

Passive Optical Network (PON)

Star-Bus

• Cable Loop Carrier - 500 (CLC-500)

• Asymmetrical Digital Subscriber Line (ADSL).

2·8 AT&T Outside Plant Engineering HandboOk, August 1994
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Load Coils

~'l---- Primary ---.....~..- Secondary-..

Classic Copper

E or T Carrier oLe

g ¥ ¥ ¥ ¥ ¥ f'VIl-__
L.::::J Cu Cable 24 or 30 ~

Channels on 2 pro

Copper Plant

Conditioned Copper Primary + OLC Copper Secondary

OLC

E]I----vf--i-[Sjl---- Copper Plant

Fiber Primary + OLC Copper Secondary

Rislu

E]1---vf--[gJf.-- Copper Plant

Fiber Primary + RISLU Copper Secondary
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FIBER-TQ.THE-CURB NETWORK
r-----------------------------------------,,,,,
I
I

: DROP,,
I

CENTRAL OFFiCE

~!;t~:~::~

FIBER INTHE
FEEDER

REMOTE
TERMINAL

D
DISTRIBUTION

FIBER
f-----j

PEDESTAL
(ONU)

I
I
I
I,,
I,
I
I,
I
I
I
I
I
I
I
IL .

Fiber-to-the-Curb Network
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ACTIVE DOUBLE STAR

TWISTED
PAIR

ONU

}

~16lines
:

PASSIVE OPTICAL NETWORK (PON)

}",-

ONU

···
STAR-BUS

600·2000 LINES

CO=CENTRAl OFFICE
HDT=HOST DIGITAL TERMINAL (AT)
ONU=OPTICAL NETWORK UNIT
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-[3-

10=;.•.1

CABLE HEADENO
AND TELCO CO

SUBSCRIBER
TERMINAL

TOTVOR
CONVERTER \

liNe EXTENDER
AND STAR TAP

SWITCH
INTERFACE (E')

16

HEADEND
TERMINAL ----

2·12

Cable Loop Carrier - 500 (CLC-500)
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SUBSCRIBER
RESIDENCE

~
1.54 MbiUsec VIDEO

ggg ADSL AOSL
INTERFACE INTERFACE

ANALOG POTS
SERVICE

LOW SPEED CONTROL 16 OR 64 Kbillsec

DIGITAL
VIDEO

TELEPHONE
SWITCH

Asymmetrical Digital SUbscriber Line (ADSL)

Examples of Secondary (Distribution) Models include:

• Low-Density Copper (Sample Solution)

• High-Density Copper (Sample Solulion)

• Low-Density PON 64 (Sample Solution)

• Hybrid Fiber Optic/Coax Network

• Mulli-Services Distant Terminal Passive Optical Network (MSDT PON).

AT&T Outside Plant Engineering Handbook. August 1994 2·13
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o 20 PAIR WALL
DISTRIBUTION POIN'

CABLE SPLICE••

SECONDARY
SYSTEM

/"',1' ••••• ,

,./ .....
,,' '.

;//. . .
../' .....

,./ ( g .....
/,/ )( [ )( ... r )( ....••

•/~fE [ ~ ....
PRIMARY" ,,/ 100X ~ aeax 100X •••••

SVSTE~!~::~ ~ ,)

". )( x )( .....
" 0 g ~.

'''',,_ In ~ .

\'" ~ ...., ~

"', ./ •••••• MAIN SECONDARY
"'... ./ BOUNDARY

-'_, ./ -._.- SUB-SECONDARY
. BOUNDARY

MATERIAL ''''',,/ 1200 PAIR

1 • 1200 PAIR OUTDOOR CABINET "'v'" ~ OUTDOOR
2·20 PAIR WALL DISTRIBUTION POINT CABINET

22 - 10 PAIR PEDESTAL DISTRIBUTION POINT 0 10 PAIR PEDESTAL
1350 M· 50 PAIR CABLE DISTRIBUTION POIN1

1730 M ·100 PAIR CABLE
225 M • 300 PAIR CABLE
33KM· BURIED SERVICE WIRE

Low-Density Copper
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